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ABSTRACT 
Background and Objective: Leishmaniasis represents a major global health problem 
with a few effective therapeutic drugs. Gossypium hirsutum has been reported as a traditional 
herbal medicine to cure cutaneous leishmaniasis. This study was aimed to evaluate the 
leishmanicidal activities, cytotoxicity, apoptosis and necrosis of G. hirsutum bulb extract and its 
fractions on Leishmania major promastigotes, amastigote-macrophage model and BALB/C mice 
and evaluation of cytotoxicity effect of the plant on HepG2, A549, MCF7 and U87. 
Methods: Crude chloroform extract of the plant bulb was fractionated with a column 
chromatography method using silica gel as stationary phase. Various concentrations of extract 
and its fractions were evaluated against Leishmania major in comparison with Glucantime® in a 
medium containing penicillin/streptomycin and 10% fetal calf serum (FCS) at 24ºC. Optical 
density (OD) was measured by enzyme-linked immunoabsorbent assay (ELISA) to determine the 
50% inhibitory concentration value (IC50) of sample extract and its fractions. For clinical stage, 
intramacrophage amastigotes were incubated at various concentrations of the extract for 72 h in 
triplicates. The apoptotic and necrotic values were analyzed by flowcytometry. In order to 
evaluate in vivo leishmanicidal activity of the extract and fractions, ٤٥ balb/c mice (previously 
inoculated with ٢×١٠٦ promastigotes stationary phase metacyclic promastigotes of L. major) 
were randomly distributed into nine groups and the lesions diameter and swelling of footpads of 
the mice were measured weekly for a month. Statistical analyses of data were carried out using t-
test, ANOVA, and repeated measure by SPSS software. 
Result: Following colomn chromatography fractionation of the extract, 12 fractions were 
achieved. G. hirsutum extract and two effective fractions (F4 and F5) inhibited L major 
promastigotes and amastigotes proliferation rates in a dose-dependent response at 72h post-
treatment. The leishmanical activity as displayed by IC50 values resulted in 96,3ߤg/ml and 18,9 
µg/ml for promastigotes and amastigotes, respectively.The overall leishmanicidal potency of the 
crude extract and fractions F4 and F5 was much greater than that of Glucantime® for both L. 
major stages. The IC50 of F4 and F5 were measured at doses of 126,4 µg/ml and 16,3 µg/ml for 
promastigotes and doses of 154,6 µg/ml and 21,3 µg/ml for amastigotes, respectively. There was 
no significant cytotoxicity effect as the selectivity index (SI) was over 1000, far beyond ≥10. The 
mean apoptotic values for L major were superior compared to Glucantime®. The best 
antileishmanial activity was shown in balb/c mice that trated with effective fractions and crude 
extract, respectively. G.hirsutum bulb extract displayed potent antiproliferation cytotoxicity 
index against A٥٤٩, U٨٧, MCF٧, and HepG٢ cancer cell lines. DPPH and FRAP tests showed a 
great antioxidant power for the crude extract. 
Conclusion: The present study demonstrated that G. hirsutum has much stronger 
antileishmanial effects against L major than that of Glucantime®. No cytoxicity effects were 
associated with the extract and induced an excellent apoptotic index, a possible mechanism of 
parasite death. 
Keywords: Cutaneous Leishmaniasis, Gossypium hirsutum, Leishmanicidal, 
Amastigotes, Promastigoes, Fractionation, Apoptosis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ﭼﻜﻴﺪه
ﻟﻴﺸﻤﺎﻧﻴﺎزﻳﺲ ﺑﻴﻤﺎري ﻣﻬﻤﻲ از ﻧﻈﺮ ﺑﻬﺪاﺷﺘﻲ در ﺟﻬﺎن ﻣﺤﺴﻮب ﻣﻴﺸﻮد ﻛﻪ داروي ﻣﻮﺛﺮ اﻧﺪﻛﻲ  و اﻫﺪاف: ﻣﻘﺪﻣﻪ
در ﻃﺐ ﺳﻨﺘﻲ داروي ﮔﻴﺎﻫﻲ ﺑﺮاي درﻣﺎن ﻟﻴﺸﻤﺎﻧﻴﺎ ﮔﺰارش ﺷﺪه اﺳﺖ.ﻫﺪف از اﻧﺠﺎم اﻳﻦ  mutusrih muipyssoGدارد.ﮔﻴﺎه 
ﻜﺮوزﻳﺲ ﻋﺼﺎره ﻗﻮزه ﭘﻨﺒﻪ و ﻓﺮﻛﺸﻨﻪ ﻫﺎي آن ﻋﻠﻴﻪ ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت و ﻧ ﻣﻄﺎﻟﻌﻪ ارزﻳﺎﺑﻲ ﻓﻌﺎﻟﻴﺘﻬﺎي ﺳﻴﺘﻮﺗﻮﻛﺴﻴﺴﻴﺘﻲ، آﭘﻮژﺗﻮزﻳﺲ
ﻣﺎﻛﺮوﻓﺎژي و ﻣﻮﺷﻬﺎي ﺑﺎﻟﺐ ﺳﻲ و ارزﻳﺎﺑﻲ اﺛﺮات ﺳﻴﺘﻮﺗﻮﻛﺴﻴﺴﻴﺘﻲ ﻋﺼﺎره ﮔﻴﺎه ﺑﺮ ﺳﻞ ﻻﻳﻦ ﻫﺎي  –ﻫﺎ و ﻣﺪل آﻣﺎﺳﺘﻴﮕﻮت 
  ﻣﻲ ﺑﺎﺷﺪ. 78Uو  7FCM، 945A، 2GpeH
ﺎ اﺳﺘﻔﺎده از ﺳﻴﻠﻴﻜﺎژل ﺑﻪ ﻋﻨﻮان ﻓﺎز ﺛﺎﺑﺖ ﻋﺼﺎره ﺗﺎم ﻛﻠﺮوﻓﺮﻣﻲ ﻗﻮزه ﭘﻨﺒﻪ ﺑﺎ روش ﻛﺮوﻣﺎﺗﻮﮔﺮاﻓﻲ ﺳﺘﻮﻧﻲ ﺑ روﺷﻬﺎ:
ﻓﺮﻛﺸﻨﻪ ﺷﺪ. ﻏﻠﻈﺖ ﻫﺎي ﻣﺨﺘﻠﻒ ﻋﺼﺎره و ﻓﺮﻛﺸﻨﻪ ﻫﺎي آن ﻋﻠﻴﻪ ﻟﻴﺸﻤﺎﻧﻴﺎ ﻣﺎژور ارزﻳﺎﺑﻲ و ﻧﺘﺎﻳﭻ ﺑﺎ ﮔﻠﻮﻛﺎﻧﺘﻴﻢ ﭘﺲ از ﻛﺸﺖ 
درﺟﻪ ﺳﺎﻧﺘﻴﮕﺮاد، ﻣﻘﺎﻳﺴﻪ ﺷﺪ.  42درﺻﺪ ﺳﺮم ﺟﻨﻴﻦ ﮔﻮﺳﺎﻟﻪ در دﻣﺎي  01اﺳﺘﺮﭘﺘﻮﻣﺎﻳﺴﻴﻦ و -در ﻣﺤﻴﻂ ﺷﺎﻣﻞ ﭘﻨﻲ ﺳﻴﻠﻴﻦ
- درﺻﺪ ﻏﻠﻈﺖ ﺑﺎزدارﻧﺪه ﻋﺼﺎره و ﻓﺮﻛﺸﻨﻪ ﻫﺎﻳﺶ ﺑﺮاي ﻣﺮﺣﻠﻪ ﻛﻠﻴﻨﻴﻜﻲ،آﻣﺎﺳﺘﻴﮕﻮت 05ري ﺗﻮﺳﻂ اﻟﻴﺰا ﺑﺮاي ﺗﻌﻴﻴﻦ ﭼﮕﺎﻟﻲ ﻧﻮ
ﻣﻴﺰان آﭘﻮﭘﺘﻮز و  ﺳﺎﻋﺖ و ﺳﻪ ﺑﺎر ﺗﻜﺮار ﺑﻪ ﻛﺎر رﻓﺖ. 27ﻣﺎﻛﺮوﻓﺎژ ﻛﻪ ﺑﺎ ﻏﻠﻈﺖ ﻫﺎي ﻣﺨﺘﻠﻒ ﻋﺼﺎره ﺗﻠﻘﻴﺢ ﺷﺪه ﺑﻮد ﺑﺮاي 
ﻮش ﺑﺎﻟﺐ ﺳﻲ ﻣ 54ﻟﻴﺸﻤﺎﻧﻴﺎﻳﻲ ﻋﺼﺎره و ﻓﺮﻛﺸﻨﻪ ﻫﺎي آن، ﻧﻜﺮوز ب روش ﻓﻠﻮﺳﺎﻳﺘﻮﻣﺘﺮي ﻣﺤﺎﺳﺒﻪ ﺷﺪ. ﺑﺮاي ﺳﻨﺠﺶ ﻓﻌﺎﻟﻴﺖ 
ﮔﺮوه ﺗﻘﺴﻴﻢ  9ﺗﻠﻘﻴﺢ ﺷﺪﻧﺪ( ﺑﻪ ﻃﻮر ﺗﺼﺎدﻓﻲ در  از ﻟﻴﺸﻤﺎﻧﻴﺎ ﻣﺎژور ﻛﻪ در ﻓﺎز ﺳﺎﻛﻦ ﺑﻮدﻧﺪ )ﻗﺒﻼ ﺑﺎ دو ﻣﻴﻠﻴﻮن ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت
ه ﻫﺎ ﺑﺎ روش . آﻧﺎﻟﻴﺰ آﻣﺎري داداﻧﺪازه ﮔﻴﺮي ﺷﺪ ﻫﻔﺘﮕﻲ ﺑﻪ ﻣﺪت ﻳﻚ ﻣﺎه ﺑﻨﺪي ﺷﺪﻧﺪ و ﻗﻄﺮ زﺧﻢ ﻫﺎ و ﺗﻮرم ﻛﻒ ﭘﺎي ﻣﻮﺷﻬﺎ
  اﻧﺠﺎم ﺷﺪ. SSPSﺗﻲ ﺗﺴﺖ، آﻧﻮوا و اﻧﺪازه ﮔﻴﺮي ﻣﻜﺮر ﻧﺮم اﻓﺰار 
ﻓﺮﻛﺸﻦ از ﻋﺼﺎره ﻣﻮرد ﻧﻈﺮ ﺑﻪ دﺳﺖ آﻣﺪ. ﻋﺼﺎره ﭘﻨﺒﻪ و دو ﻓﺮﻛﺸﻨﻪ  21ﺑﺎ روش ﻛﺮوﻣﺎﺗﻮﮔﺮاﻓﻲ ﺳﺘﻮﻧﻲ، ﻳﺎﻓﺘﻪ ﻫﺎ:
ﺳﺎﻋﺖ  27ﭘﺲ از ( از ﺗﻜﺜﻴﺮ ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت ﻫﺎ و آﻣﺎﺳﺘﻴﮕﻮت ﻫﺎي ﻟﻴﺸﻤﺎﻧﻴﺎ ﻣﺎژور واﺑﺴﺘﻪ ﺑﻪ ﻏﻠﻈﺖ 5Fو  4Fﻣﻮﺛﺮ آن )
ﻣﻴﻜﺮوﮔﺮم ﺑﺮﻣﻴﻠﻲ ﻟﻴﺘﺮ  81/9ﻣﻴﻜﺮوﮔﺮم ﺑﺮﻣﻴﻠﻲ ﻟﻴﺘﺮ و  69/3 05CIﺟﻠﻮﮔﻴﺮي ﻣﻲ ﻛﻨﺪ. ﻓﻌﺎﻟﻴﺖ ﺿﺪ ﻟﻴﺸﻤﺎﻧﻴﺎﻳﻲ ﻋﺼﺎره ﭘﻨﺒﻪ ﺑﺎ 
ﺧﻴﻠﻲ ﺑﻴﺸﺘﺮ از  5Fو  4Fﺑﻪ ﺗﺮﺗﻴﺐ ﺑﺮاي ﭘﺮوﻣﺎﺳﺘﻴﮕﻮﺗﻬﺎ و آﻣﺎﺳﺘﻴﮕﻮت ﻫﺎ ﮔﺰارش ﺷﺪ. ﭘﺘﺎﻧﺴﻴﻞ ﺿﺪ ﻟﻴﺸﻤﺎﻧﻴﺎﻳﻲ ﻋﺼﺎره ﺗﺎم و 
ﺑﺮاي  61/3ﻣﻴﻜﺮوﮔﺮم ﺑﺮﻣﻴﻠﻲ ﻟﻴﺘﺮ و  621/4، 5Fو   4Fﺑﻪ ﺗﺮﺗﻴﺐ ﺑﺮاي 05CIﺑﻮد.  ﺣﻠﻪ ﻟﻴﺸﻤﺎﻧﻴﺎﮔﻠﻮﻛﺎﻧﺘﻴﻢ ﺑﺮاي ﻫﺮ دو ﻣﺮ
ﻣﻴﻜﺮوﮔﺮم ﺑﺮﻣﻴﻠﻲ ﻟﻴﺘﺮ ﺑﺮاي آﻣﺎﺳﺘﻴﮕﻮت ﻫﺎ ﻣﺤﺎﺳﺒﻪ ﺷﺪ. ﺳﻤﻴﺖ  12/3ﻣﻴﻜﺮوﮔﺮم ﺑﺮﻣﻴﻠﻲ ﻟﻴﺘﺮ و  451/6ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت ﻫﺎ و 
ﻣﻴﺎﻧﮕﻴﻦ آﭘﺘﻮز ﻋﺼﺎره و ﻓﺮﻛﺸﻨﻪ ﻫﺎ ﻧﺴﺒﺖ ﻳﺪه ﻧﺸﺪ.ﺮ از ﻫﺰار ﺑﻮد، دﻓﺮاﺗﺳﻠﻮﻟﻲ ﻣﻌﻨﻲ داري ﺑﺎ اﺳﺘﻔﺎده از ﺷﺎﺧﺺ ﺣﺴﺎﺳﻴﺖ ﻛﻪ 
ﺑﻪ ﮔﻠﻮﻛﺎﻧﺘﻴﻢ ﺑﺎﻻﺗﺮ ﺑﻮد. ﺑﻬﺘﺮﻳﻦ ﻓﻌﺎﻟﻴﺖ ﻟﻴﺸﻤﺎﻧﻴﺎﻳﻲ در ﻣﻮﺷﻪ ﻫﺎي ﺑﺎﻟﺐ ﺳﻲ اي دﻳﺪه ﺷﺪ ﻛﻪ ﺑﻪ ﺗﺮﺗﻴﺐ ﺑﺎ ﻓﺮﻛﺸﻨﻪ ﻫﺎي ﻣﻮﺛﺮ و 
و  7FCM، 945A، 2GpeHﺳﻤﻴﺖ ﺑﺮ ﺳﻞ ﻻﻳﻦ ﻫﺎي -ﻓﻌﺎﻟﻴﺖ ﺿﺪ ﺗﻜﺜﻴﺮيﻋﺼﺎره ﺗﺎم ﺗﺤﺖ درﻣﺎن ﺑﻮدﻧﺪ. ﻋﺼﺎره ﻗﻮزه ﭘﻨﺒﻪ 
  و ﻓﺮپ ﻧﺸﺎن دﻫﻨﺪه ﻣﻴﺰان ﺑﺎﻻي آﻧﺘﻲ اﻛﺴﻴﺪان در ﻋﺼﺎره ﺗﺎم ﺑﻮد. HPPDﻧﺸﺎن داد. ﺗﺴﺖ ﻫﺎي آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ  78U
ﻪ ﻛﻨﻮﻧﻲ ﻧﺸﺎن داد ﻛﻪ ﺗﺎﺛﻴﺮات ﺿﺪ ﻟﻴﺸﻤﺎﻧﻴﺎﻳﻲ ﻋﺼﺎره ﭘﻨﺒﻪ ﻋﻠﻴﻪ ﻟﻴﺸﻤﺎﻧﻴﺎ ﻣﺎژور ﺑﻴﺸﺘﺮ از ﻌﻣﻄﺎﻟ ﮔﻴﺮي:ﺑﺤﺚ و ﻧﺘﻴﺠﻪ
ﺪه ﻧﺸﺪ و ﺷﺎﺧﺺ آﭘﻮﭘﺘﻮز ﻋﺎﻟﻲ ﻋﺼﺎره، ﻧﺸﺎن از ﻳﻚ ﻣﻜﺎﻧﻴﺰم اﺛﺮ ﻣﻨﺎﺳﺐ ﮔﻠﻮﻛﺎﻧﺘﻴﻢ ﺑﻮد. ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ در ارﺗﺒﺎط ﺑﺎ ﻋﺼﺎره دﻳ
  ﻣﻲ ﺑﺎﺷﺪ. اﻧﮕﻞﺑﺮاي ﻣﺮگ 
ﻟﻴﺸﻤﺎﻧﻴﻮز ﭘﻮﺳﺘﻲ، ﮔﻮﺳﻴﭙﻴﻮم ﻫﻴﺮﺳﻮﺗﻮم، ﺿﺪ ﻟﻴﺸﻤﺎﻧﻴﺎﻳﻲ، آﻣﺎﺳﺘﻴﮕﻮت ﻫﺎ، ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت ﻫﺎ، ﻓﺮﻛﺸﻨﻪ ﻛﺮدن،  ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
 آﭘﻮﭘﺘﻮزﻳﺲ.
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